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Cathodoluminesence (CL) is the emission of light 
from the materials excited with an electron beam, 
and its appearance could be attributed to impurity, 
especially transition metal and rare earth elements, 
and to structural defects in the lattice. The 
applications of the CL for geological materials have 
been developed to clarify calcite cementation, 
secondary growth of quartz and radiation damage of 
rock-forming minerals. 
 According to Zhang et al. (1996), the enstatites in 
metamorphosed EL chondrites displays a distinctive 
magenta CL with the emission bands in  blue and 
red regions, whereas the enstatites in metamorphosed 
EH chondrites shows a blue CL. We have been 
examining CL features of the constituting minerals in 
the enstatite chondrite of Yamato 86004 (EH melt 
rock)2 by means of the  Luminoscope (ELM-3: 
American Technologies) for color CL imaging and a 
SEM-CL for CL spectroscopy. SEM-CL analysis was 
conducted using a SEM (JEOL: JSM-5410) 
combined with a grating monochromator (Oxford: 
Mono CL2) to measure CL spectra ranging from 300 
to 800 nm in 1nm steps at room temperature.                          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. CL color image of Yamato 86004. 
 
Fig. 1 shows a CL color image of Yamato 86004 
collected from whole area with the Luminoscope. 
Three CL phases were recognized from the center to 
the outer rim as follows; blue, red and black, of 
which non-luminescent area corresponds to a fusion 
crust. This fact suggests that the heating during 
atmospheric entry might cause such CL zonation in 
the spherical meteorite. Fig. 2 shows CL spectra of 
specified grains a, b and c indicated in fig. 1, 
obtained with a scan mode. The grains of b and c 
areas give different CL spectral peaks in red emission 
region at 630 nm and 660 nm, respectively. The 
former can be assigned to an impurity center of 
divalent Mn ion in forsterite, and the latter to same 
center in enstatite3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. CL spectra of a, b and c indicated in figure 
1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. CL image of the square area of A in figure 
1. Width is 250 m. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. BSE image including the area in figure 3. 
The circle shows the same area of the circle in figure 
3. 
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Figurer 5. CL spectra of d and e indicated in figure 3. 
 
Fig. 3 exhibits a high-magnification CL image of 
the square area of A in Fig. 1. Several grains have 
domain texture of CL emission with a pink core in 
blue matrix. Fig. 4 represents a BSE image 
corresponding to almost same area of Fig. 3. It 
demonstrates no compositional heterogeneity in these 
grains based on the BSE information. Fig. 5 provides 
CL spectra of the grain of d and e areas obtained with 
a scan  mode. They show similar CL spectral 
patterns, of which intensities are slightly different. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. CL color image of the square area of B in 
figure 1. Width is 20 m.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. CL spectra of the grain of f in figure 6 and 
terrestrial zircon.  
 
Furthermore, we found a tiny grain exhibiting a 
characteristic yellow CL emission in the blue CL area 
in Fig. 1.  Fig. 6 shows expanded a 
high-magnification CL image of the square area of B 
in Fig. 1. The chemical analysis using EDS reveals 
that the grain with yellow CL has mainly Zr and Si, 
suggesting zircon. Fig. 7 gives CL spectra of the 
grain of f in Fig 6 and terrestrial zircon in 
granodiorite from Okayama, Japan, obtained with a 
scan mode. They have similar CL emission bands at 
480 nm and 580nm, which are assigned to an 
impurity center of trivalent Dy commonly found in 
plutonic zircon.  
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